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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed on February 28, 2007 have been fully considered but 
they are not persuasive. 

The examiner acknowledges that Dyson does not teach a valve with a valve 
closure that is at least hemispherical. As discussed in the previous office action, 
however, Daniels discloses a valve with a spherical valve closure, which can be 
considered to be at least hemispherical as broadly recited in the claims. The radius of 
curvature of the curved surface of the valve closure is inherently, and shown to be, 
greater than the radius of the circular opening forming the valve seat. The examiner 
maintains that there is motivation to combine these references and that it would have 
been obvious to one of ordinary skill in the art at the time of the invention to do so. 
Additionally, the Stein reference discussed in the previous action also teaches a valve 
with a hemispherical valve closure where the radius of curvature of the curved surface 
of the valve closure is greater than the radius of the circular opening forming the valve 
seat. Stein discloses that check valves with spherical sealing surfaces create better 
seals. Based on this advantage it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify Dyson to include a valve as described by Stein. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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3. Claims 42, 43, and 49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dyson in view of Daniels. 

Dyson teaches a particle separation apparatus comprising a cyclone particle 
separating means, particle collecting chamber and a fan driven by an electric motor for 
drawing particle laden air into and through the apparatus wherein a valve is provided, 
upstream of the suction fan driving motor and downstream of the cyclone particle 
separating means, which includes a valve closure and a valve seat against which the 
valve closure is normally resiliency urged to prevent air flowing through the valve, and 
the valve is mounted so as to communicate with a passage between the cyclone 
particle separating means and the fan so that air pressure within the passage acts on 
one side of the valve closure while the other side of the valve closure is exposed to 
ambient air pressure, whereby in use if the air pressure in the passage leading from the 
cyclone particle separating means to the fan falls below ambient by more than a 
predetermined amount, the pressure differential acting on the valve closure creates a 
force sufficient to overcome the resilient force acting thereon and the valve closure will 
become displaced from the valve seat and allow air to enter the passage to maintain an 
air flow to and around the fan motor. See figures 2, 3 and 3a, and respective portions of 
the specification. Figure 2 shows the elements of the particle separation apparatus. The 
nozzle (12), or inlet, is where the particle air is drawn in. The separating means consists 
of cyclones (16A, 16B), which are disposed in a chamber to collect the particles. The 
suction is created by the fan (22) and the motor (24). The line (38) connects an opening, 
located upstream of the fan and downstream of the cyclones, to a bleed, or air inlet, 
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valve (30). Figures 3 and 3a show the details of the valve. The valve head portion (82), 
or closure, sits against the seal (78), and normally resiliently held there by a spring (90). 
In figure 3, the left side of the head portion is exposed to ambient pressure and the right 
side is exposed to the pressure in the passage between the cyclone and the fan. In 
column 6, lines 7 - 22, it is disclosed how the pressure differential overcomes the 
resilient force to allow air into the passage. Dyson does not disclose a valve seat having 
a circular opening and a valve closure that is at least hemispherical with its convex 
curved surface towards the valve seat and the radius of curvature of the curved surface 
of the valve closure is greater than the radius of the circular opening forming the valve 
seat. Daniels discloses an air outlet with a valve using a hollow ball valve closure. A 
hollow ball is spherical in shape and therefore is inherently at least hemispherical. 
Figure 3 shows the valve with the ball (15) closure. As shown, a convex curved surface 
of the ball (15) is oriented towards a valve seat (12c). The radius of the ball defines a 
radius of curvature of the curved surface of the valve closure and is shown to be greater 
than the radius of the circular opening forming the valve seat (12c). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Dyson to include a valve closure with the shape of a hollow ball in 
order to provide an alternative shape that would work effectively for sealing. 

In regard to claim 43, the valve closure (15) is urged into the closed position by a 
spring (27), or resiliently deformable member, acting on the one side of the valve 
closure. 
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In regard to claim 49, it was disclosed earlier in column 3 lines 20 - 21 that the 
ball (15) can be hollow. 

4. Claims 42 - 51 and 58 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dyson in view of Stein. 

Dyson is discussed above in paragraph 3. As discussed, Dyson does not 
disclose a valve seat having a circular opening and a valve closure that is at least 
hemispherical with its convex curved surface towards the valve seat and the radius of 
curvature of the curved surface of the valve closure is greater than the radius of the 
circular opening forming the valve seat. Stein teaches a check valve with a valve 
element (3), or closure having a spherical surface. As shown in figure 1 , the spherical 
surface is only on the side facing the valve seat (5), and therefore the valve closure can 
be considered hemispherical. Also as shown in figure 1, the radius of the closure (3) 
defines a radius of curvature of the curved surface of the valve closure and is shown to 
be greater than the radius of the circular opening forming the valve seat (5). As 
disclosed in column 1 lines 20 - 27, a spherical valve closure provides an improved seal 
over other valve closure shapes. 

Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify Dyson to include a valve having a hemispherical valve closure 
where the radius of curvature of the curved surface of the valve closure is greater than 
the radius of the circular opening forming the valve seat as suggested by Stein in order 
to provide a valve with improved sealing. 
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In regard to claim 43, the valve closure (3) is urged into the closed position by a 
spring (6), or resiliently deformable member, acting on the one side of the valve closure. 

In regard to claim 44, in figure 10 the valve closure (3) is shown within a hollow 
housing. As shown the spring (6) acts between the rear of the valve closure (3) and a 
flange (43), which forms the end of the housing. Opposite the flange there is an opening 
defining a valve seat (5), the area of the opening being less than the area of the valve 
closure. 

In regard to claim 45, also as shown in figure 10, the valve closure (3) has a 
cylindrical portion (12), or elongate guide, that extends rearwardly from the valve 
closure. The flange (43), or end of the housing, has a nipple (42) with a central bore 
(41), or opening, within which the cylindrical portion (12) is a sliding fit. 

In regard to claims 46 - 48, as disclosed in column 1 lines 23 - 25, the valve seat 
is composed of a softer material than the valve closure so that is can be resiliently 
deformed to form an airtight seal when the valve closure is pressed thereagainst. It 
would have been obvious to one of ordinary skill in the art to use rubber to form the 
valve seat since this material is notoriously well known in the art as a seal material. The 
valve seat of Stein is circular in shape and formed of a resiliently deformable material 
and therefore inherently can be considered and O-ring seal. 

In regard to claims 49-51, in the embodiment shown in figure 3, the valve 
closure (3) is a hollow ball. As disclosed in column 2 line 10, the ball can be made of 
plastic. It would have been obvious to one of ordinary skill in the art to use low-density 
plastic since this material is notoriously well known in the art. As shown the ball has an 
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opening, where the spring (6) enters, in the half of the closure which is remote from the 
half that cooperates with the valve seat. Inherently the pressure within the ball will then 
always be the same as in the housing. 

In regard to claim 58, as shown in figure 10, the spring (6) is fitted around the 
cylindrical portion (12), or elongate guide, and the spring and guide are freely relatively 
slidable. 

Allowable Subject Matter 

5. Claims 52 - 57 and 59 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

In regard to claims 52 - 57, neither Stein nor Daniels discloses a hollow guide 
that passes through the end of the housing to communicate between the interior of the 
ball valve closure and a passage. 

In regard to claim 59, neither Stein nor Daniels discloses a guide that slides 
through the said one end of the housing. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 



Application/Control Number: 1 0/501 ,618 Page 8 

Art Unit: 1724 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert A. Clemente whose telephone number is (571) 
272-1476. The examiner can normally be reached on M-F, 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on (571 ) 272-1 166. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

DUANE SMITH 
PRIMARY EXAMINER 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Robert A Clemente 

Examiner 

Art Unit 1724 
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